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Background:  Intracoronary attenuation may modify plaque and vessel size assessed with CT coronary angiography (CTCA); however, it has been 
difficult to predict or control CT attenuation.We evaluated plaques and vessel size with intracoronary attenuation on computed tomography (CT) 
using an attenuation controlling system (ATTECS).
Methods:  Seventy patients underwent CTCA with 30 mL contrast media (CM) following a test scan. Peak time and peak CT attenuation during 
the test injection were measured with a time-density curve (TDC). ATTECS estimated a CM dose of 350 Hounsfield units (HU) in order to target CT 
attenuation. The intracoronary attenuation of 132 patients examined with a target of 350 HU was compared to that of 82 control patients who 
underwent CTCA with CM (0.7 mL/kg body weight). Thirty-two patients who underwent intravascular ultrasound (IVUS) at PCI were examined for 
plaque attenuation and vessel size. CT attenuation of lipid-rich, fibrous, and calcified plaques was compared to the corresponding IVUS images. The 
ratios of the distance of 0-to-0 HU on short-axial images to the media-to-media diameters of IVUS images were calculated.
Results:  Sixty-two patients had valid TDCs. ATTECS was determined with a multilinear regression equation. The standard deviation of coronary 
attenuation of the patients was smaller than that of controls (31 vs 69 HU, p < 0.05). There was no difference in attenuation in the middle and distal 
arteries between patients and controls compared to proximal arteries. CT attenuation of lipid-rich, fibrous, and calcified plaques was 32.9 ± 23.1, 
98.4 ± 43.4, and 752 ± 317 HU, respectively, (p < 0.0001) in the 484 quadrants of 156 slices. The distance of 0-to-0 HU was 111% ± 5.3% larger 
than the media-to-media diameter on 156 CT images.
Conclusions:  Coronary plaque differentiation and coronary size quantification may be facilitated with optimized CT attenuation by ATTECS.
